The logarithmic temperature derivative of the conductivity, w = d ln =d ln T , has proved to be very helpful for determining the critical value xc of the metal content x. We show that, for various amorphous alloys, recent experimental results on w(T; x) are qualitatively inconsistent with the usual assumptions of continuity of the metalinsulator transition at T = 0 and of (T; xc) being proportional to T p with p = 1=2 or 1=3: There are samples with simultaneously w p and dw=dT < 0 at the lowest experimentally accessible temperatures. The results suggest that w(T; xc) tends to 0 as T ! 0, in which case the MIT would be discontinuous at T = 0 (but only there).
The metal-insulator transition (MIT) in disordered materials has attracted much interest for two decades 1]. Many such experiments concern amorphous alloys composed of a semiconductor and a metal, e.g. a-Ge 1?x Fe x 2], a-Si 1?x Cr x 3], a-Si 1?x Mn x 4], and a-Si 1?x Ni x 5]. A critical point is the T ! 0 extrapolation, often based on = a + bT p for the metallic region (mostly p = 1=2 or 1=3). Checks by means of the logarithmic derivative, w = d ln =d ln T , have illustrated the uncertainty of such a discrimination between metallic and insulating behaviour 5]. w(T; x) is found to vanish as T ! 0 for x > x c (x c = critical metal content), whereas it diverges or tends to some positive value if x < x c .
The analysis of w is not only useful in classifying a sample. The graph of w(T; x = const:) for a set 1 Corresponding author. E-mail: moebius@ifw-dresden.de of samples measured at nite T can contain a ngerprint of the character of the MIT at T = 0 5]. To illustrate this, we consider w(T; x) for a simple, qualitative model. On the basis of`usual' T dependences, it is constructed so that continuity of at x c for arbitrary nite T is guaranteed:
with T 0 (x) ! 0 as x ! x c for x < x c , and
( 2) with a(x) ! 0 as x ! x c for x x c . The value of a 0 determines the character of the MIT, i.e., for a 0 = 0, (0; x) is continuous at x c , whereas, for a 0 > 0, it is discontinuous there. Moreover, it dramatically in uences w(T; x): For a 0 = 0, the function w(T; x c ), separating insulating and metallic regions in a w vs. T plot, is a constant and has the value 1/2. w(T; x) monotonically decreases or . We have performed a reanalysis of literature data for other amorphous alloys. Fig. 2 and Fig. 3 demonstrate, that the existence of samples with simultaneously w 1=2 and dw=dT < 0 at the lowest T is not a speci c feature of a-Si 1?x Ni x only. Thus, also for a-Si 1?x Cr x and a-Si 1?x Mn x , the MIT probably is discontinous at T = 0. The hypothesis that this behaviour might be a general feature for a broad class of amorphous alloys is supported by further examples in 6]. 
